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hensive training, or at least from the lack of profiting by it. If 
while himself a student at the John Hopkins University, he had 
determined to get all there was in the admirable elementary 
courses which are there offered in general biography, zoology, 
animal physiology and embryology, instead of interesting himself 
from the first mainly in plants, he would not only have been en- 
abled to take a broader view of his specialty, but would not have 
committed himself to the position in which this article places 
him. 

Mr. MacMillan incidentally remarks that he has "not at present 
time to discuss the fundamental absurdity of courses in ' general 
biology,' as if it were possible to plunge boldly into comparative 
study of plants and animals before one has studied plants and 
animals themselves. It is as if one should enter upon analytical 
statics and follow it up by geometry and the calculus." Here 
again Mr. MacMillan demonstrates the urgent need of a good 
course in general biology for botanists as well as for zoologists. 
Here the analogy drawn is false. Zoology and botany do not 
bear a similar relation to biology that geometry and the calculus 
bear to the higher mathematics. The instruments for solving 
problems in botany and zoology are essentially the same, such as 
good observation, sound reasoning, a knowledge of technical 
methods, and of the other physical sciences. 

It is not necessary for the student to examine a large number 
of organisms in order to come face to face with the fundamental 
properties of living things, and this fact proves that Huxley and 
his successors are right in insisting that the study of biology is 
one discipline. To teach the student this, and to lead him to 
discover some of the wider agreements and differences of living 
organisms, is of more intellectual value to him than to conduct 
him at the start to the more special study of either plants or an- 
imals, This is true whether he is to become a specialist in biolo- 
gy or not. 

Some of the chief merits of Mr. MacMillan's paper have now 
been pointed out. A subordinate merit which it possesses is that 
of calling attention to the defect in many institutions of not in- 
cluding botany in their curriculum, or in not giving it the prom- 
inence which it deserves. If he had limited himself to pointing 
out this defect, without casting slurs upon honored institutions 
and their graduates, in an offensive way, his article might have 
done good. Francis H. Herrick. 

Adalbert College, Cleveland, Ohio, April 15th, 1893. 



A New Source of the So-Called Mexican Onyx. 

Lovers of the beautiful, in the way of high-grade material for 
decorative work, will be pleased to learn of the recent discovery, 
on the peninsula of Lower California, of extensive deposits of the 
so-called Mexican onyx. The new find is some 150 miles south- 
east of San Diego, and 50 miles from the Pacific coast. The ma- 
terial, as is the case with that of Mexico proper and other 
sources, is a travertine (i.e., a spring deposit) and not stalagmitic. 
The deposits are essentially superficial, the material in many in- 
stances so occurring as to be taken directly from the surface of 
the ground by means of bars and without previous stripping. 
The colors are light green, rose, and white, variously veined and 
tinted, and of great beauty, while in compactness of texture, 
susceptibility to polish and freedom from flaws, the material 
leaves little to be desired. A company has already been organ- 
ized for working the deposits, and the first shipment has reached 
St. Louis, to be cut and polished for exhibition at Chicago during 
the World's Columbian Exhibition. George P. Merrill. 

Washington, D.C. 
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The Metaspermce of the Minnesota Valley. A list of the higher 
seed-producing plants indigenous to the drainage basin of the 
Minnesota River. By Conway MacMillan. Minneapolis, 

1892. 839 pp. 2 Maps. 8°. 

Botanists will examine this volume with interest, because of the 
numerous new features it presents. It is the first of the botanical 



reports of the Geological and Natural History Survey of Minne- 
sota, and, while entirely local in its character, it is very far be- 
yond the usual local catalogue. It contains a record of 1,174 
species and varieties, distributed among 407 genera and 106 fam- 
ilies. Under each family reference is made to the place of its 
original characterization, the number of genera and species, liv. 
ing or extinct, it contains, and its distribution in a very general 
way. Under each genus we have the synonomy as fully as may 
be, again wiih a reference to the number of species and their 
more detailed distribution. Finally, under each species and variety 
the synonomy is given, still more detailed distribution, and men- 
tion of herbaria where specimens are to be found. It will thus be 
seen that, while it is a catalogue of plants, it is one in a wider 
sense than the majority of such publications. . Its interest and 
value to botanists lie not alone in the various facts above referred 
to, but because it discards the time-honored arrangement of 
orders, such as is found in the ordinary manuals and text-books, 
and introduces the newer and more natural system of classifica- 
tion. It contains, besides, a discussion of the factors upon which 
classification is based, principles of geographical distribution, and 
extraordinary statistical detail respecting the plants named in 
the list. 

We turn first to the classification and nomenclature. We well 
recollect when we first began to study botany, the feeling of sat- 
isfaction that was felt at the seeming stability of the science. 
We had been familiar with the discussions of zoologists and geol- 
ogists regarding the condition of nomenclatuie in their respective 
branches, and the botanical manuals gave no sign of changes that 
were to come, or indicated the presence of dangerous ground. 
But rumblings of the coming eruption were soon heard, although 
it was not until the publication of that amazing book of Kuntze's, 
" Revisio genera plantarum," which has turned everything upside 
down and set the whole botanical world by the ears, that the full 
violence of the eruption was realized. Against many of the sug- 
gestions of this reformer there has been open revolt, but upon 
the whole the effect has been good. It is true it has compelled 
those who learned their botany some years ago to learn much of 
it over again, and has made our latest text-books obsolete or old- 
fashioned, but it has also put the science upon a more stable 
foundation. 

The discussion of generic and specific names has introduced the 
perennially fertile subject, a natural classification of orders. The 
plan of placing Ranunculaeeae at the head of Anthophyta and 
Gramineee at the foot is so familiar that scarcely any other seems 
possible. It has been recognized, however, that the system 
was very faulty, and numerous endeavors have been made to 
change it. As long ago as 1833 the present writer, in an article 
entitled " On the Position of the Compositaa and Orchidese in the 
Natural Svstem," 1 pointed out that the old arrangement was far 
from being the best; and he made some suggestions as to what 
families should take the highest rank. He suggested that among 
dicotyledons Compositaa should be regarded as the highest, inas- 
much as here is found the largest production of seed (the end of all 
plant life) with the least expenditure of material, and, at the same 
time, with ample provision for cross fertilization. The immense 
number of species and their great range were also cited to prove 
their high position. The impossibility of arranging the orders in a 
strictly natural and yet lineal system was recognized, but it was 
suggested that the Labiatse were somewhat parallel with theCom- 
positaa in their differentiation; while with that order were asso- 
ciated, as near allies, Verbenacese, Boragineae, and Scrophularinae. 
Among polypetalous orders Leguminosae was placed highest, fol- 
lowed closely by Rosaceae, Saxifragaceaa, Umbelliferae, and Ranun- 
culaeeae. Among monocotyledons the Orchideae were accorded 
the highest rank, mainly because of their large numbers, wide dis- 
tribution, varied form, and elaborate means for cross fertilization. 
At the same time, a general scheme was proposed, which is repro- 
duced here. In it, it will be observed that there are four general 
lines of descent, viz., from Orchidese, Liliaceae, Palmae, and 
Gramineae. The relative rank of the smaller orders is not that 
which has been followed in the volume under review, but the 

1 American Naturalist, December, 1883. Also read in the Minneapolis 
meeting of the A. A. A. S. 
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Chart of the Monocotyledons. 
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placing of Orchidese at the head of one alliance, and Gramineae 
of another, agrees with the general scheme. Again, among the 
dicotyledons Composite is regarded as the highest and Ranun- 
culaceae is placed well down in the scale. The whole arrange- 
ment is that of Engler and Prantl, 2 but it corresponds so well 
with the provisional outline suggested by the writer of this that 
he has called attention to it. 

Professor MacMillan's plan in the citation of authorities is in 

2 Natur. Pflanzenfam , 1887-1893. 



all cases to preserve the original specific name, except when this is 
the same as the genus, when the next oldest name is substituted. 
This is in accordance with the rules adopted by the botanists of 
the American Association for the Advancement of Science. All 
may not agree to this exception, but to the present writer it seems 
the better plan. Another feature, more or less of an innovation 
in botany, is to use lower-case letters instead of capitals in all 
specific names, no matter what the source from which they have 
been derived. This is the plan adopted in some of the other 
sciences, notably in paleontology, and it is being rapidly adopted 
by botanists. 

Inasmuch as the old divisions of the Dicotyledons — Polypetalae, 
Gamopetalse, and Apetalae — have been discarded, a new series of 
terms is needed, and those adopted in the volume are as fol- 
lows: — 

Division A. — Protophyta. 

Division B. — Metaphyta. 

Plants where sexuality has not been (A) or where it has been 
developed (B). Under B we have-: — 

(I.) Gamophyta, which develop sexual plants from their eggs 
without any spore-producing structure intervening, such as pond 
scums, black mold, and algae like (Edogonium; and 

(II.) Sporophyta, in which the fertilized egg is divided into a 
cellular structure capable of growth, and consists of a spore from 
which sexual plants are produced. 

Then comes the division of (II.) into (1) Thallophyta, (2) Arche- 
goniata, and (3) Metaspermee. In (1) are included the great mass 
of sea-weeds, algae, and fungi. In (2) we have Chara, Nitella, 
coniferous trees, the extinct Lepidodendron, etc., and in (3) we 
have those forms producing seeds in a closed ovary. Finally 
the Metaspermae are divided into two groups: (a) Archichalydeae, 
without a perianth or having one made up of separate leaves, 
about equal to the old groups Apetalae and Polypetalae, and (b) 
Metachlamydeae, in which the perianth leaves are united, and 



CALENDAR OF SOCIETIES. 
Anthropological Society, Washington. 

April 18.— J. Owen Dorsey, Siouan Pho- 
netic Types; James Mooney, The Indian 
Messiah and the Ghost Dance (illustrated 
by Lantern Slides); Henry Gannett, Esti- 
mates of Wealth. 

Society of Natural History, Boston. 

April 19. — J. B. Wood worth, Traces of a 
Fauna in the Cambridge Slates; Charles P. 
Bowditch, Ruins of Central America. 




WORLD-ENGLISH. 

25 Cents. 

HANDBOOK OF 
WORLD-ENGLISH. 

25 Cents. 

Ex - President Andrew D. 
White, of Cornell University, 
says: "I believe thatthe highest interests of Chris- 
tian civilization and of humanity would be served 
by its adoption." 

" So set down, our tongue is the best for the world 
to unite upon. 1 '— Brooklyn Eagle. 

'• The idea of Mr. Bell has much to recommend it, 
and the presentation is charmingly clear."— Ameri- 
can, Phila. 

"The result is a language which cannot fail to 
meet with acceptance.'"— Boston Traveller. 

"World- English deserves the careful consideration 
of all serious scholars. ,, — Modern Language Notes. 

Sent, postpaid, on receipt of price. 

N. D. C. HODGES, 874 Broadway, New York. 



INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL, 

Concerning Noxious Insects and the Methods 
of Preventing their Injuries. 

By CLARENCE M. "WEED, 

Professor of Entomology and Zoology, New 
Hampshire State College. 



WHAT IS SAIJD ABOUT IT. 

" I think that you have gotten together a very 
useful and valuable little book."— Dr. C. V. Riley, 
U. S. Entomologist, Washington, D. C. 

"It is excellent."— James Fletcher, Dominion En- 
tomologist, Ottawa, Canada. 

"I am well pleased with it."— Dr. F. M. Hexamer, 
Editor American Agriculturist, New York. 

"It seems to me a good selection of the matter 
which every farmer and fruit grower ought to have 
at his immediate command."— Prof. S. A. Forbes, 
State Entomologist of Illinois, Champaign, 111. 

"A good book, and it is needed."— Prof. L. H. 
Bailey, Cornell University. 

" It is one of the best books of the kind 1 have 
ever seen."— J. Freemont Hickman, Agriculturist, 
Ohio Experiment Station, Columbus, Ohio. 

"I shall gladly recommend it."— Prof. A. J. Cook, 
Michigan Agricultural College.- 

Price, $1.25. 

Sent postpaid to any address on receipt of price. 



I. D. C. HODGES, 874 Broadway, Hew York. 
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for Science is now ready, and will be mailed 
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lows the opening of the pages per- 
fectly flat. Any number can be 
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permanent binding. Filed in this 
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which equals the old group Gamopetalse. The classification may 
be tabulated as follows : — 

A. — Protopbyta. 

B. — Metaphyta. 

I. Gamophyta. 
II. Sporophyta. 

(1) Thallophyta. 

(2) Archegoniatse. 

(3) Metaspermse. 

a. Chalazagamese (a single genus Casuarina). 

b. Porogamese. 

* Monocotyledons. 

** Dicotyledons. 
f Archichlamydese. 

ft Metachlamydese. 
While following the classification of Engler and Prantl to a 
large extent, Professor MacMillan takes issue with them upon 
some points. One of these is the nature of the Mycetozoa, or, as 
they are more commonly called, Myxomycetes. He believes them 
to be animals rather than plants. It is difficult for the present 
writer to see why the motility of the Plasmodium of these plants, 
really the only animal-like feature they possess, should be regarded 
as very different in character from the motility of the swarm- 
spores of such universally recognized plants as Hydrodictyon, 
GEdogonium, Volvox, and others. If motility in conjunction with 
lack of chlorophyll be evidence of the animal nature of the 
Myxomycetes, why should not the stationary Hydra, multiply- 
ing (as it can) when cut into small pieces, and possessing chloro- 
phyll, be considered a plant? Or where are we to place Dioncea, 
Drosera, and the like, that present movements analogous to, if 
not precisely the same as, the contractile powers of many animals? 
The hard and fast lines between the animal and the vegetable 
kingdoms have long since been broken down, and there is as 
much justice in placing Myxomycetes with vegetables as in 
placing Protista with animals. The fact of motility, the absence 
of chlorophyll, or both combined, can scarcely be sufficient to 



overbalance the preponderance of facts showing the distinct veg- 
etable nature of the slime-molds. 

There is a long and interesting discussion of the relationships 
of the metasperic flora of the region, in which the general features 
of geographical distribution and the factors concerned with it are 
considered. The history of the region is regarded as of prime 
importance, and past time has been a most potent factor in the 
work. As the Metaspermse have existed on the earth since as 
far back as Jurassic times, this history begins then. Glacial 
time, however, was the period most immediately concerned with 
the present distribution. Many plants previous to that epoch 
lived in Minnesota which were driven away never to return, or 
which were entirely exterminated; while, on the other hand, 
many species were found after the close of the period entirely 
unknown before. The Sequoias, once widely spread over the 
continent, but now occupying so restricted a range, he considers 
to be an indication of the great competition existing between 
plants in Tertiary times, their great height and giant bulk show- 
ing the magnitude of the struggle. So, on the other hand, the 
Composite are regarded as representing a type that permitted 
wonderful variation, and hence great adaptability to changed 
conditions. 

The 150 pages devoted to statistics of the flora can only be men- 
tioned here. Even a detailed statement of the heads treated of 
would give but a faint idea of the elaborateness of the discussion. 
A very full index (66 pages) gives easy reference to all species, 
genera, and orders mentioned. Altogether this is the most elab- 
orate catalogue of plants of a limited district it has ever been our 
lot to examine. Its use of modern classification and nomen- 
clature will make it of very great interest and value to all sys- 
tematic botanists, and, while all may not agree with the author 
in his many suggestions or innovations, there are none but will 
recognize the enormous amount of labor put into the volume. It 
is greatly to be desired that other limited floras be as completely 
dissected and discussed. Joseph F. James. 

Washington, D.C., March. 27. 
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Horsford's Acid Phosphate 

is without exception the Best 
Remedy for relieving Mental 
and Nervous Exhaustion ; and 
where the system has become 
debilitated by disease, it acts as 
a general tonic and vitalize^ 
affording sustenance to both 
brain and body. 

Dr. 3. C. Wilson, Philadelphia, Pa., 
says: " I have used it as a general tonic, 
and in particular in the debility and 
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Descriptive pamphlet free. 
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Beware of Substitutes and Imitations. 



Exchanges. 

[Free of charge to all, if of satisfactory character. 

Address N. D. C. Hodges, 874 Broadway, New York.l 



The undersigned has skins of Pennsylvania and 
New Jersey birds, as well as other natural history 
specimens: which he wishes to exchange for ma- 
rine, fresh water, and earthworms of the South and 
West. Correspondence with collectors desired. 
J. Percy Moore, School of Biology, University of 
Pennsylvania, Philadelphia. 

For sale or exchange. — I have a Caligraph type- 
writer (No. 2) in perfect order and nearly new. It 
is in a heavy leather, plush-lined office case, the 
whole costing me about $100. I desire to obtain for 
it, either by sale or exchange, anew, No. 5 "Kodak 11 
camera, with six double feather-weight plate-hold- 
ers and the latest pattern of their tripod. The lens 
and pneumatic time-shutter must also be the same 
as those now sold with the last No. 5 Kodak. The 
price of what I desire in exchange is $78. Address, 
for particulars, P. O. Box 314, Takoma, District of 

For sale. — An Abbe binocular eye-piece for the 
microscope. Alfred C. Stokes, 527 Monmouth St., 
Trenton, N. J. 

For sale or exchange.— One good long range Rem- 
ington B. L. rifle, 44 calibre, also land and fresh 
water, and marine shells. Want shells, Safety, 
camera or printing press. A. H. Boies, Hudson, 
Mich. 

Fine collection of microscopic slides for sale, or 
would exchange for first-class pneumatic bicycle. 
J. E. Whitney, Box 549, Rochester, N. Y. 

For sale — A Zentmayer new model IT. S. Army 
Hospital monocular stand. Price $110, will sell for 
$75. Address H. C. Wells, No. 151 Broadway, New 
York. 

For sale— A complete set of the third series of the 
American Journal of Science (1870-1893) handsomely 
bound in single volumes in dark brown half moroc- 
co. Address G. H. Williams, 803 Cathedral Street, 
Baltimore, Md. 

For sale, or for exchange for books on medi- 
cine or surgery, new editions only, a large geo- 
logical library, containing nearly all the State and 
Government Reports since 1855. Will be pleased to 
answer letters of inquiry and give information. 
Address R. ELLSWORTH CALL, Louisville, Ky. 

For exchange.— Slides of Indian Territory Loup 
Fork Tertiary Diatoms for other microscopic fos- 
sils. Address S. W. WILLISTON, Univ. of Kansas, 
Lawrence, Kans. 
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THE undersigned desires specimens of North 
American Gallinae in the flesh for the study of 
their pterylosis. These species are especially de- 
sired: Colinus ridgwayi, cyrtonyx montezumae, 
deudragapusfranklini, lagopus welchi,tympanuchus 
cupido and pedioecetes phasianellus. Any persons 
having alcoholic specimens which they are willing 
to loan or who can obtain specimens of any of the 
above are requested to communicate with Hubert 
Lyman Clark, 3922 Fifth Avenue, Pittsburgh, Pa. 



A COMPETENT TEACHER of botany in college 
or university is open to engagement. Address 
L., Box 86, Rochester, Mich. 



CAN any one inform me as to the age to which 
cats have lived? I have one twenty years old. 
Edward D. Webb, 132 W. Eighty-first St., New York. 



WANTED — Second-hand. Foster's Physiology, 
Balfour's Comparative Embryology, Claus & 
Sedgwick's Zoology, Flower's Osteology of Mam- 
malia, "Vine's Physiology of Plants. Please state 
editions and prices asked and address Richard 
Lees Brampton, Ontario, Canada 

WANTED. — American Journal of Oonchology, 
seven volumes. Parties having these for 
sale will please address the undersigned, stating 
condition and price. R.Ellsworth Call,Louisville,Ky. 



A GRADUATE ENGINEER will give instruction 
evenings in geometry, trigonometry and sur- 
veying, mechanics, physics, mechanical drawing 
and general engineering construction. Five years' 
experience in field and editorial work on engineer- 
ing journal. References furnished. C. S. H., 102 
Tribune Building, New York. 



WANTED.— By well - qualified and experienced 
science master and associate of the Royal 
School of Mines, London, aged 26 (at present in 
England), a mastership m technical college or uni- 
versity for any of the following subjects: Engineer- 
ing sciences, geology and mineralogy, physics, chem- 
istry and metallurgy, etc., etc. Can provide excel- 
lent references and credentials. Apply, J. G., 17 
Sussex St., Rochdale, England. 
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